Elevated neuronal nitric oxide synthase expression in chronic haloperidol-treated rats.
Long-term administration of neuroleptic drugs, such as haloperidol, in the management of psychiatric disorders may adversely cause an irreversible neurological syndrome of tardive dyskinesia, which is associated with dopamine (DA(2)) receptor supersensitivity in the basal ganglia. Recent studies also indirectly suggest an involvement of nitric oxide synthase (NOS) in dopaminergic supersensitivity; however, chronic neuroleptic effects on neuronal NOS (nNOS) expression in the basal ganglia have not been reported. In this investigation, we treated rats with saline or haloperidol (1 mg/kg, s.c.) daily for 21 days. Five days later, we detected a significant increase of NOS activity in the striatum of haloperidol-treated rats when compared to saline controls. This effect was associated with elevated levels of nNOS mRNA and protein expression in the striatum, but not in the nucleus accumbens, as evidenced by the use of in situ hybridization, Western blot and immunohistochemical techniques. The involvement of the nNOS system after chronic haloperidol treatment coincides with increases of striatal DA(2) receptor sites, calmodulin kinase II activity, animal locomotor and stereotypy behaviors. This study suggests an integral role between nNOS, DA(2) receptor and calmodulin system in the development of dopaminergic behavioral supersensitivity resulting from chronic neuroleptic drug treatment. Furthermore, the toxic effect of chronic haloperidol on NOS system selectivity takes place in the neostriatum.